XJP,08 r 056684,A] 



1/1 ^— V 





PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-056684 
(43)Date of publication of application : 05.03.1996 



(51)IntCL 



C12P 13/02 
//(C12P 13/02 
C12R 1:01 ) 



(2*1 Application number : 06-192572 
(22)Date of filing : 16.08.1994 



(71 Applicant : MITSUI TOATSU CHEM INC 

(72)Inventor : OIKAWA TOSHIHIRO 

YAMAKI TOSHIBUMI 
ARII TERUO 
TSURUOKA MIYUKI 



(54) PRODUCTION OF AMIDE COMPOUND WITH MICROORGANISM 

(57)Abstract 

PURPOSE: To obtain a high-purity amide compound at a high concentration by reacting a nitrile compound with a 
microbial cell (a treated substance), etc., of a specific thermophilic microorganism capable of hydrating the nitrile 
compound and converting the nitrile compound into the corresponding amide compound. 
CONSTITUTION: This method for producing an amide compound with a microorganism is to react a nitrile 
compound with a thermophilic microorganism having >55° C growth upper limit temperature and the ability to 
hydrate the nitrile compound and convert the nitrile compound into the corresponding amide compound, e.g. 
Pseudonocardia thermophila ATCC 19285 in an aqueous medium. Besides, the microbial cell or a treated substance 
thereof, the microorganism may be a culture solution thereof and the reaction can stably be carried out within a 
wide pH range and temperature range (especially >40° C). 
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* NOTICES * ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim 1] The manufacturing method of the amide compound by the microorganism characterized by for growth 
upper limit temperature being the thermophilic bacterium which is 55 degrees C or more, and making the culture 
medium, fungus body, or fungus body processing object of the microorganism which has the capacity to change a 
nitryl compound into the amide compound which hydrates and corresponds act on this nitryl compound in an 
aquosity medium. 

[Claim 2] The manufacturing method of the amide compound by the microorganism characterized by making the 
culture medium, fungus body, or fungus body processing object of the microorganism which has the capacity to be 
the thermophilic bacterium whose growth upper limit temperature is 55 degrees C or more, to belong to the 
Pseudonocardia ( Psuedonocardia) group, and to change a nitryl compound into the amide compound which hydrates 
and corresponds act on this nitryl compound in an aquosity medium. 

[Claim 3] The manufacturing method of the amide compound according to claim 2 characterized by the 
microorganism belonging to the Pseudonocardia (Psuedonocardia) group being the Pseudonocardia thermostat filler 
(Psuedonocardia thermophila) ATCC19285. 

[Claim 4] The manufacturing method of the amide compound according to claim 2 or 3 with which a nitryl compound 
is characterized by being acrylic nitril and meta-acrylonitrile. 

[Claim 5] The manufacturing method of the amide compound according to claim 1 to 4 characterized by reaction 
temperature being 0-80 degrees C. 

[Claim 6] The manufacturing method of the amide compound according to claim 1 to 5 characterized by pH of a 
reaction being 3-10. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of manufacturing the amide compound which hydrates 

a nitryl compound according to an operation of a microorganism, and corresponds. 

[0002] 

[Description of the Prior Art] In recent years, some methods of producing an amide compound from a nitryl 
compound are proposed using the microorganism. For example, a bacillus (Bacillus) group, a BAKUTE resume 
(Bacteridium) group, The approach using a micrococcus (Micrococcus) group and a BUREBI bacterium 
(B re vi bacterium) group (JP,62-21519,B), The approach using the Corynebacterium (Corynebacterium) group and the 
Nocardia (Nocardia) group (JP.56-17918.B), The approach using the Pseudomonas (Pseudomonas) group (JP,59- 
37951, B), A Rhodococcus (Rhodococcus) group, the Arthrobacter (Arthrobacter) group, The approach using a micro 
bacterium (Microbacterium) group (JP.61-1621 93.A), The approach using a fusarium (Fusarium) group (JP,64-^ 
86889.A), The approach using the Acinetobacter (Acinetobacter) group (JP,2~154692,A), The approach using the 
Xanthobacter (Xanthobacter) group (JP,4-197189,A), The approach using a klebsiella (Klebsiella) group 
(Arch.Microbiology, Vol.156, and p.23 1-238 (1991)), A streptomyces (Streptomyces) group, a Serratia (Serratia) 
group. An ERUBINIA (Erwinia) group, a TSUKAMURERA (Tukamurell) group, A GORUDONA (Gordona) group, the 
Morganella (Morganella) group, The Proteus (Proteus) group, an ENATEROBAKUTA (Enterobacter) group, A micro 
ASUKASU (Microasucus) group, the Candida (Candida) group, The approach using a punt air (Pantoea) group (JP.5- 
15384.A), The approach using the Citrobacter (Citrobacter) group (JP.5-30984.A), The approach using the 
Aeromonas (Aeromonas) group (5-30983), The approach (JP.5-236977.A) using a rhizobium (Rhizobium) group and 
the approach (JP.6-14786.A) using the Agrobacterium (Agrobacterum) group are learned. Moreover, the method 
(JP,4-360689,A) of using the Arthrobacter (Arthrobacter) group, the Caseobacter (Caseobacter) group, a Nocardia 
(Nocardia) group, the Pseudonocardia (Pseudonocardia) group, and a Rhodococcus (Rhodococcus) group as the 
manufacture approach of 4-halo 3-hydroxybutyric acid from 4-halo 3-hydroxy butyronitrile is learned as one 
example of an approach which manufactures the organic acid which hydrates a nitryl compound and corresponds. 
[0003] All of the microorganism which has the capacity to change into a corresponding organic acid the 
microorganism or nitryl compound which has the capacity to change the above-mentioned nitryl compound into a 
corresponding amide compound are the microorganisms to which the growth temperature requirement is called the 
so-called mesophile which is 10 degrees C - 50 degrees C. Since the nitril hydration enzyme which these 
microorganisms have has low thermal stability, it faces manufacturing an amide compound from a nitryl compound by 
these microorganisms, and 0-30 degrees C of reactions are usually preferably performed at 0-15 degrees C (JP.56- 
381 1 8, B). Moreover, since the nitril hydration enzyme which these microorganisms have has stable pH range and 
optimal pH in the range of pH 7-9 in many cases, pH of the reaction using these microorganisms is performed in 
general on condition that pH of pH 7-9 and alkalescence [ neutrality / comparatively narrow ]. 
[0004] Thus, although some kinds of enzymes which the microorganism and this microorganism which have the 
capacity to transform the microorganism or the nitryl compound which has the capacity to transform a nitryl 
compound to a corresponding amide compound to a corresponding organic acid produce are known, generally, pH 
stability and the optimal-pH range are restricted to narrow pH range, and fields, such as stability over the amide 
compound which is a product further, are not necessarily enough [ the enzyme of these microorganisms / it is low, 
and ] as thermal stability. Therefore, the manufacturing method of the still more efficient amide compound using the 
microorganism which conquered the above-mentioned trouble is searched for. However, the microorganism which 
conquered the above-mentioned trouble is not known until now. 

[0005] On the other hand, the thermophilic bacterium grown under an elevated temperature 55 degrees C or more is 
known by the nature. It is known that the enzyme which a thermophilic bacterium produces often shows high 
thermal resistance and large pH stability. However, the enzyme in which high activity is shown over large pH range is 
not known until now. Moreover, it is known that the enzyme which a thermophilic bacterium produces is often stable 
to protein modifiers, such as 7M urea, 6M guanidine hydrochloride, or 1%SDS. However, about the stability over the 
reactant high amide compound which has double association like acrylamide or methacrylamide, it was not known at 
all until now. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the manufacturing method of the 
efficient amide compound using the microorganism which has large pH stability and optimal pH range, high thermal 
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resistance, and amide resistance, and has the capacity to change a nitryl compound into the amide which hydrates 

and corresponds. 

[0007] 

[Means for Solving the Problem] The nitril hydration enzyme with which a thermophilic bacterium produces this 
invention persons had high thermal resistance, and it was predicted in the large pH range that it was probably stable. 
Based on this prediction, the thermophilic microorganism which has nitril hydration activity was screened. 
Consequently, growth upper limit temperature found out the microorganism which has the capacity to change a 
nitryl compound into the amide compound which hydrates and corresponds out of the microorganism belonging to 
the thermophilic bacterium which is 55 degrees C or more. And the enzyme which this microorganism has was 
stable in high thermal stability and the large pH range. The enzyme which this microorganism has in a still more 
surprising thing has high amide conversion ability in the large pH range, and found out that the stability over the 
acrylamide and meta-acrylamide which are a product was'very high. When this invention persons made the culture 
medium, fungus body, or fungus body processing object of the above-mentioned microorganism act on this nitryl 
compound in an aquosity medium, they found out that an amide compound generated efficiently. This invention is 
made based on the above-mentioned knowledge. 

[0008] That is, this invention is a thermophilic bacterium whose growth upper limit temperature is 55 degrees C or 
more, and the manufacturing method of the amide compound by the microorganism characterize by make the 
processing object of the enzyme prepared from the culture medium, the fungus body, fungus body processing object 
or fungus body of the microorganism which has the capacity to change a nitryl compound into the amide compound 
which hydrates and corresponds, or this enzyme act on this nitryl compound in an aquosity medium is offer. 
[0009] Hereafter, this invention is explained to a detail. The microorganism used in this invention is a microorganism 
belonging to the thermophilic bacterium whose growth upper limit temperature is 55 degrees C or more, if it has the 
capacity to change a nitryl compound into the amide compound which hydrates and corresponds, there will be 
especially no limit, and what was separated from the nature could be invented by means, such as mutation and 
genetic manipulation. As an example of these microorganisms, the thing belonging to the Pseudonocardia 
(Psuedonocardia) group can use it suitably, and it is specifically the Pseudonocardia thermostat filler 
(Psuedonocardia thermophila) ATCC19285. It is mentioned. This strain is American. It can obtain easily from a type 
culture collection (American Typeculture Collection:ATCC). The capacity to change the nitryl compound which the 
microorganism used in this invention has into the amide compound which hydrates and corresponds points out the 
activity which changes a nitryl compound into the amide compound which hydrates and corresponds, and nitril 
hydratase is known as an enzyme which has such activity. 

[0010] As long as the culture medium which cultivates the microorganism used in this invention attains the purpose, 
in any way, there is no special limit, and if they are the carbon source which use strain can use, a nitrogen source, 
mineral, and a thing that contains the heterotrophism object of a minute amount etc. suitably further, both a 
synthetic medium and a natural medium can use it. Moreover, the amide compound generative capacity from a nitryl 
compound may be able to obtain a high microorganism fungus body by adding amide compounds, such as nitril or 
croton amides, such as isobutyronitrile, and methacrylamide, to a little culture medium in culture, although a culture 
condition changes also with strain or culture media — culture temperature — 20-70 degrees C — desirable — 40- 
60 degrees C — more — desirable — 50-60 degrees C — it is — pH of a culture medium — 4-9 — it is 6-8 
preferably, the microorganism about this invention — the above-mentioned conditions — a liquid — or solid culture 
is carried out Liquid culture is suitable in order to obtain a fungus body in large quantities. In this invention, the 
fungus body or fungus body processing object in which the harvest was carried out by the culture medium obtained 
by doing in this way, centrifugal separation, filtration, etc. is used as a source of an enzyme. As a fungus body 
processing object, the fixed object of mechanical destruction, sonication, freeze-thawing processing, desiccation 
processing, solvent processing, pressurization reduced pressure processing, osmotic pressure treatment autolysis, 
surfactant processing, the thing that carried out oxygenation, a fungus body, and a fungus body extract etc. is 
mentioned in a fungus body. Moreover, the enzyme extracted from the fungus body and its fixed object are also the 
criteria of a fungus body processing object, and are used as a source of an enzyme. 

[001 1] As a nitryl compound with which a hydration reaction is presented in this invention, the nitril of the large 
range, for example, aliphatic series nitril, aromatic series nitril, heterocycle type nitril, and cyanohydrins are 
contained, as aliphatic series nitril — the saturation of carbon numbers 2-6, or unsaturated nitrile — for example An 
acetonitrile, propionitrife, butyronitrile, isobutyronitrile, Saturation mono-nitril, such as barrel nitril, iso valeronitrile, 
and capronitrile; MARONO nitril, Saturation dinitrile;alpha-amino propionitriles, such as SAKUSHINO nitril and an 
adiponitrile, alpha or beta amino nitril, such as alpha-amino butyronitrile, alpha-amino acetonitrile, and beta-amino 
propionitrile, Unsaturated nitrile, such as hydroxy nitril, such as lactonitrile and a hydroxy acetonitrile, acrylic nitril, 
meta-acrylonitrile, and crotononitrile, etc. is mentioned. As aromatic series nitril, cyano pyridines, cyano pyrazines, 
and cyano indoles are mentioned as a benzonitrile, o-, m- and p-chlorobenzo nitril, o-, m- and p-fiuorobenzo nitril, 
o-, m- and p-nitrobenzo nitril, o- m- and p-amino benzonitrile, o-, m- and p-torr nitril, benzyl cyanide, and 
heterocycle type nitril. Acetone cyanhydrin, mandelonitrile, etc. are mentioned as a cyanohydrin. 
[0012] The reaction which changes a nitryl compound into the amide compound which hydrates and corresponds is 
performed by contacting the above-mentioned source of an enzyme, and a nitryl compound to the bottom of 
standing or loose stirring in an aquosity medium. Although the source of an enzyme and a nitryl compound are 
contained and also there is no limit into an aquosity medium, the matter which has buffer capacity may be added 
suitably as occasion demands. Although there is especially no limit in the concentration of the nitryl compound 
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which is a substrate, it is usually about 0.1 - 30 % of the weight. Moreover, a nitryl compound may be added to 
reaction mixture continuously or intermittently. The addition to the reaction mixture of the processing object of the 
nitril hydration enzyme prepared from the culture medium, the fungus body, fungus body processing object, or 
fungus body which is a source of an enzyme, or this enzyme should just add it in the 0.1 -10g [/I. ] range by dry- 
cell-weight conversion, although there is especially no limit, a reaction — usually — 0-80 degrees C — desirable — 
0-70 degrees C — more — desirable — 10-60 degrees C and pH 3-10 — desirable — 4-10 — it is more preferably 
carried out in 5-10. Although reaction time changes with reaction conditions which are an enzyme potency and a 
substrate, such as a class of nitryl compound, and concentration, it is usually about 1 - 50 hours. Thus, if it reacts, 
in reaction mixture, the amide compound corresponding to the nitryl compound of a substrate will generate. Well- 
known approaches, such as concentration crystallization, are used as an approach of extracting an amide compound 
from reaction mixture. 
[0013] 

[Example] Hereafter, although the example explained this invention concretely, liquid chromatography equipped with 
the strong acid nature cation-exchange-resin packed column and UV extinction detector performed the quantum of 
an amide compound. 

[0014] 0.4% of fusibility starch, and phosphoric-acid 1 potassium 0.03%, phosphoric-acid disodium 0.06%, the 
Pseudonocardia thermostat filler (Psuedonocardia thermophila) ATCC19285 was inoculated into 100ml of liquid 
media of pH7.0 containing 0.01% of magnesium sulfate 7 hydrates, NaCI0.5%, 0.05% of sodium formates, cobalt 
chloride 6 hydrate 10 mg/l, and methacrylamide 0.2%, and shaking culture was carried out at 50 degrees C example 1 
yeast extractives 0.5% for 48 hours. From culture medium, centrifugal separation of the fungus body was carried out, 
and it was washed. The reaction performed acrylonitrile 200mM and 10 degrees C of fungus bodies in the water 
solution (NaOH adjusts pH to 6.0) which contains 1 g/l by dry weight conversion, stirring gently for 1 hour. When a 
part of reaction mixture was diluted after reaction termination and liquid chromatography analyzed, all the added 
acrylic nitril was changed into acrylamide (100% of conversion rates). 

[0015] Only the example 2 reaction substrate was changed into, each nitryl compound shown in the 1st table (Table 
1), and reacted by the same approach as an example 1 (the addition of a nitryl compound is 200mM(s), respectively). 
Consequently, in each reaction mixture, the amide compound corresponding to the nitryl compound of a substrate 
was generating by the concentration shown in the 1st table (Table 1). 
[0016] 

[Table 1] * 

The 1st table The nitryl 

compound of a substrate A generation amide compound The amount of amidation (mM) 



An acetonitrile An acetamide 200 propionitriles A 



PUROPIO amide 1 58beta-hydroxy propionitrile beta-hydroxy PUROPIO amide 123 methacrylonitriles 
Methacrylamide 78 butyronitrile A butyl amide 45 isobutyronitrile An isobutyl amide 48 SAKUSHINO nitril The 
Succin amide 28 valeronitrile Valeric amide 35 adiponitriles An AJIPO amide 21 NIKOCHINO nitril Nicotinamide Four 

benzonitriles Benzamide 2 cyano pyrazine Pyrazine carboxamide SDL MANDERO nitril MANDERU amide 7 

[0017] The Pseudonocardia thermostat 



filler (Psuedonocardia thermophila) ATCC 19285 was cultivated by the same approach as example 3 example 1. From 
culture medium, centrifugal separation of the fungus body was carried out, and it was washed. While a reaction uses 
a pump and adds acrylic nitril continuously in the amount of 2.4g per hour in 30ml (pH6.0) of 25mM phosphate 
buffers which contain 10 g/l for a fungus body by dry weight conversion It carried out by stirring gently at 10 
degrees C. When a part of reaction mixture was diluted 5 hours after and liquid chromatography analyzed, the 
acrylamide of 400 g/l was being accumulated (98% of nitril yield for an acrylic). 

[0018] The Pseudonocardia thermostat filler (Psuedonocardia thermophila) ATCC19285 was cultivated by the same 
approach as example 4 example 1. From culture medium, centrifugal separation of the fungus body was carried out, 
and it was washed. 10ml [ of 50mM potassium phosphate buffer solutions ] (pH6.8) and acrylamide 8.4g, 0.8g [ of the 
4th class ghosts of a dimethylamino methyl methacrylate methyl chloride ], and methylenebis acrylamide 0.8g was 
suspended in 10g of wet fungus bodies at homogeneity. Dimethylamino propionitrile 1ml and 1ml of 5% potassium 
persulfate were mixed to homogeneity 10% at this, and polymerization gelation was carried out in iced water. This 
fungus body content gel was crushed to the wafer with the blender, this was washed, and it considered as the 
immobilized cell. The reaction added 0.5g for the immobilized cell by dry weight conversion into 30ml (pH6.0) of 
25mM phosphate buffer solutions, adding 2. 4g per hour of acrylonitrile continuously using a pump, at 10 degrees C, 
was stirred gently and performed. The acrylamide of 400 g/l was being accumulated 5 hours after and into reaction 
mixture (98% of molar yields). 

[0019] The Pseudonocardia thermostat filler (Psuedonocardia thermophila) ATCC19285 was cultivated by the same 
approach as example 5 example 1. From culture medium, centrifugal separation of the fungus body was carried out, 
and it was washed. The reaction performed acrylic nitril 200mM and a fungus body by dry weight conversion, being 
each reaction temperature in the included water solution (NaOH adjusting pH to pH6.0), and stirring 1 g/l gently for ' 
1 hour. When a part of reaction mixture was diluted after reaction termination and liquid chromatography analyzed, in 
each reaction mixture, acrylamide was generating by the concentration shown in the 2nd table (Table 2). This 
showed that the approach of this invention could react at higher temperature compared with the conventional 
approach. 
[0020] 
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[Table 2] 

SS23e 



Rfemg. 75H (mM) 





18 0 


1 or 


2 0 0 

d-J \f \f 


2 or 


2 0 0 


3 or 


2 0 0 


4 or 


2 0 0 


5 Or 


2 0 0 


6 Ot: 


2 0 0 


7 Or 


112 


8 or 


2 8 



[0021] The Pseudonocardia thermostat filler (Psuedonocar-dia thermophila) ATCC19285 was cultivated by the same 
approach as example 6 example 1. From culture medium, centrifugal separation of the fungus body was carried out, 
and it was washed. The reaction performed acrylic nitril 200mM and 10 degrees C of fungus bodies in the water 
solution (NaOH or H2S04 adjusts pH to each pH) which contains 1 g/l by dry weight conversion, stirring gently for 1 
hour. When a part of reaction mixture was diluted after reaction termination and liquid chromatography analyzed, in 
each reaction mixture, acrylamide was generating by the concentration shown in the 3rd table (Table 3). This 
showed that the approach of this invention had high reactivity in the large pH range compared with the conventional 
approach. 
[0022] 
[Table 3] 



SJfcpH m H (mM) 



3 


3 6 


4 


18 0 


5 


2 0 0 


6 


2 0 0 


7 


2 0 0 


8 


2 0 0 


9 


2 0 0 


1 0 


2 0 0 



[0023] The Pseudonocardia thermostat filler (Psuedonocar-dia thermophila) ATCC19285 was cultivated by the same 
approach as example 7 example 1. From culture medium, centrifugal separation of the fungus body was carried out, 
and it was washed. It was made dry weight, about 5mg was suspended in 1ml (pH7.0) of 50mM phosphate buffer 
solutions, and it heat-treated at 40 degrees C for 2 hours. On the other hand, it was made dry weight, and after 
suspending about 5mg in 1ml (pH7.0) of 50mM phosphate buffer solutions which added 30% of acrylamide and placing 
it at 10 degrees C for 2 hours, 50mM phosphate buffer solution (pH7.0) fully washed, and it suspended again by 1ml 
(pH7.0) of 50mM phosphate buffer solutions. 0.2ml of.each fungus body suspension was taken, in addition to 0.8ml 
(pH6.0) of 50mM phosphate buffer solutions, the acrylic nitril of 200mM was added, and 10 degrees C reacted, 
stirring gently for 1 hour. A part of reaction mixture was diluted after reaction termination, and liquid 
chromatography analyzed. The acrylamide accumulated dose of each processing division was shown in the 4th table 
(Table 4) by the relative value when making the acrylamide accumulated dose of an unsettled division (control) into 
100%. 

[0024] Only culture temperature was changed into 28 degrees C by the same approach as example of comparison 1 
example 1, and the Pseudonocardia compactor (Psuedonocardia compacta) IF0 14325 and the Pseudonocardia 
compactor (Psuedonocardia compacta) IF014343 were cultivated. In addition, each of such strain comes to hand 
easily from Institute for Fermentation, Osaka (2-17-85, Jusohommachi, Yodogawa-ku, Osaka-shi, Osaka). From 
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culture medium, centrifugal separation of the fungus body was carried out, and it was washed. It was made dry 
weight, about 5mg was suspended in 1ml (pH7.0) of 50mM phosphate buffer solutions, and it heat-treated at 40 
degrees C for 2 hours. On the other hand, it was made dry weight, and after suspending about 5mg in 1ml (pH7.0) of 
50mM phosphate buffer solutions which added 30% of acrylamide and placing it at 10 degrees C for 2 hours, 50mM 
phosphate buffer solution (pH7.0) fully washed, and it suspended again by 1ml (pH7.0) of 50mM phosphate buffer 
solutions. 0.2ml of each fungus body suspension was taken, in addition to 0.8ml (pH6.0) of 50mM phosphate buffer 
solutions, the acrylic nitril of 200mM was added, and 10 degrees C reacted, stirring gently for 1 hour. A part of 
reaction mixture was diluted after reaction termination, and liquid chromatography analyzed. The acrylamide 
accumulated dose of each processing division was shown in the 4th table (Table 4) by the relative value when 
making the acrylamide accumulated dose of an unsettled division (control) into 100%. Even if it is the microorganism 
which belongs to the same Psuedonocardia group from this, as compared with thermophilic-bacteria nature, it turns 
out that thermal resistance and the resistance over acrylamide are inferior in mesophile. 
[0025] 
[Table 4] 

The 4th table Thermal resistance A Am resistance Growth temperature 

Control 40 degrees C, 2hr 30%, 10-degreeC, 2hr Example 7 

P.thermophila ATCC 19285 50 degrees C 100%100% 100% The example 1 of a comparison P. compacta IF0 1 4325 28 

degrees C 100% 28% 1% P.com pacta IF0 14343 28 degrees C 100% 34% 6% 

- Relative value when making the acrylamide accumulated dose of control into 100% AAm: Acrylamide [0026] 
[Effect of the Invention] According to the approach of this invention, a larger temperature requirement and the 
reaction which generates an amide compound from a nitryl compound especially at the high temperature of 40 
degrees C or more are possible, and manufacture of a more efficient amide compound is attained compared with a 
Prior art. Moreover, according to the approach of this invention, since the stable reaction is possible in the large pH 
range, it faces changing a nitryl compound into the amide compound which hydrates and corresponds, and it is not 
necessary to adjust pH strictly. Moreover, according to the approach of this invention, it becomes possible to 
manufacture an amide compound with high purity moreover by high concentration. 

[Translation done.] 
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<£>£r?&tt®"e£> 9 — K/^;l^r^ T (Psuedonocard 

ia) «icjru = h yMb^*«r*iDUT»/ti-sr^ 

[IS*^3] is a.— Y J * flf 4 T ( Psuedonocardi 
a) m^Mr* Z>'»£M&is * — YSXflrrjT * 
>W 9 ( Psuedonocardi a thermophila ) ATCC19285*C£> 
5: 2 Sa«0>T ^ Kfb&4fc*>«i» 

[IS^3I4 1 ^ b y /wtfr«to 5 * y /vn h y /k 

[K*3i 5 J KJ£i&*a* 0-80 t-efeS C £ 
[!ft3fcJ®6] K(S«)pH*3-l 0X-1hZ>^ t&&m 

[000 1 ] 

[0 0 0 2] 

5. ^t/^X ( Bacillus ) JH, /^^y^aL— 

A ( Bacteridium ) J^L ^^n^y^;^. ( Micrococcus ) 
g s :/UfcfV^T*y^A ( Brevibacterium ) JBSrJfll^S 
#Hs «#<£Bg 62 — 21519) , 3»J f \) V A 

( Corynebacterium ) JP, / f) jVi/y ( Nocardia ) S^r 
fflV^^jfe (#^Bg 5 6-1 7 9 1 8 -5§-<kSB) . — 

K^^X ( Pseudomonas ) m&^^ZJjfe (1$<k0g 5 9 
-3 7 9 5 1 , P Ka y** ( Rhodococcus ) 

K> T/U^v/<? 5— (Arthrobacter) Ms ^?u/<? 
T^y^A ( Microbacterium ) OftPPS 6 

1 - 1 6 2 1 9 3#4*«) , ^-y-y ( Fusarium ) JS 

£rfll^6;fri£ (#HBS6 4-8 6 8 8 9^^) % TV 
*-|*/<4'4r — ( Acinetobacter ) JR&Jfl^5;£?& (^^ 
¥2-1 54 6 9 2^i) , ^M^h^^ — (Xant 
hobacter ) M^rMV^^^fe (#^?4 - 1 9 7 1 8 9* 
^|R) , Z\s-J^=-y (Klebsiella) m&m^ZXW: 



(Arch. Microbiology, Vol.156, p. 231-238, (199 
1)) , ^f^/h^'ft^ ( Streptomyces) JH. -^7^ 
T (Serratia) JR. x/Hfn7 (Erwinia) JR. y*7A 

( Tukamurell ) H v =^yV K^" ( Gordona ) JS, 
-ft ^=7 ( Morganella ) 15. :/n-r#;* ( Proteus ) 
iffp/^^- ( Enterobacter ) Jg, ;^n77^7 

( Microasucus ) |SL ^irV-r^y ( Candida ) 
h^T (Parvtpea) JBSrfflt^S^ft (W5-15 3 
8 4 f ^i) , ->hn/<^^- ( Citrobacter )Jl^rffiV^ 
5^ WW5-3 0 9 84f^) % oiTci^e-r-^ 

( Aeromonas) JRSrffll*3#ft (5-30983) , y^tT^A 

( Rhizobium ) JR«rfl§l*3*ifc (1$ri¥5-2 3 6 9 7 
> 7^o/^r!) ?A ( Agrobacterum ) 
/BV^62f»: «$ffl¥6-1 4 7 8 6^») /^f)tlt 

= h yMb-&***fnLrs**i-*#«» 

v-^^n - h y 4 — ^n- 3 - b Kci3 L v'gSlK>' 

Sit^&i: U7/^p^^- ( Arthrobacter ) A* 
#-fcvJv<^ (Caseobacter) Jg, J'hfl'TAT (Noc 
ardia) » a — K -/ ^7 yV^r ^ ^ ( Pseudonocardia ) 
^iO'n Kn^^^ ( Rhodococcus ) M^r^W^*^ 
(M¥4-3 60 6 8 9^i) ^^ntt^o 

[ o o o 3 J ±f2co^ h y M\L%m-&ttfc* Z>T % YVc 

-r^l-^LTJL il^O — 3 0^. »*U<«0—1 5 
t:^SJS* s iT*>4x5 («^BB5 6-3 8 1 1 8*^ 

P H7-9i H:ttW»£VMftt^ b»T/w* y ftco p 
[0 0 0 4] ^Oi 9 ^ h y Mt&WlZZtfc'tZT 
y >Wb*» ^> $^r^^^^r#i-6 

pH3c3£tt • MigpHfiSffl^tNpH?a!ffllc:fSe>^ S 
[0 0 0 5]-*-. a^#icf±5 s^a^coiSraTr*^ 




» 



= « ^fc £ v i % s d s *£<o ? ? M£#J(c# it 

[0 0 0 61 

pH3c£t£-S§pHSaffl, i6^»*M£&tfT ^ KStt 

[00 0 71 

[0 0 0 8] i"#:b*>. **Mtt^W±R!afl[dS5 5<C 

[0 0 0 9J KT, *58fflfcot^"C»iBBicia^-t-?>o * 
Sr*-**5bO-T?fc*itfWc«ItRtt*<, ft 

»\ •y'a-hV^/Wf^T (Psuedonocardia) JR^JRi" 

^ T • U"*--^- 7-4 7 ( Psuedonocardia thermophila ) AT 
CC19285 6ttSo Ciaflttttt* T>y*V 



Zffi)^^ — =2 (American Typeculture Col 

lection: AT C C) d»b8AlCA^*~a £ t 6 e 

[0 0 10] **5BJC*5l^T^l^fen««*«Sr»i|-r 

itttr»i-aiK0flrb4WJ«)«i«r*ft<^ « 
^nhyr^ k-^ * * y /vr ^ Kfc tot ^ vit^tfo 

tea, ssaitfct^ sff*3j:t^0f«ftttj«j^ii5e 

[ooi i ] *3&Mtc^t^r*ftRUi:jc«Six*^ h y 

s^^ h y /k h y yv, mmm*- h y vt 

rth^hii/K :/n trashy /k /fp^hy 

^.hy/K *zfv^ h y /v^TO^fn^e/— h y/HH ; 

tp/^MJ/K If^W^hy/K 7^ h y /U/^ 
TOIS*nv*~ h y /US ; a -T $ / b y /K 

a-r^y/fp^hy/K a-r^rt h y 

/K 3-T^yp^-hy/^TOa*/tlj:<9r^ 

y/w *TOt Ka *vs h y^ x r^y/^hy 

/K *?T? y o~ b y ^ a h/x h y /V^ifO^F 

«a»- h y en*. h y it 

ft, ^yy^hy/K o m-, i6i(;p-^PD-< 
y/^hy;K o -, m-, iSit/p -7;b^-n-<>y 
^hy/K o m- t joctt^p h a^O-i/n h y 
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l;:«fc9fTofc 0 

[ooi4] nfeffli 

4 — Xb^**0. 5%, 4%. y 

^•l#!)!?A0. 0 3%, jyt2tHJ?AO. 0 
6% v flEtt^^fci'pA 7;Mb4feO. 0 1%, N aCl 
0. 5%, HJ «? A 0 . 0 5%, iSfb^'Wh 6 

*ft«10mg/l, ^W^^y^T^KO. 2% 
*r^tfpH7. 0(D»gil 0 Om 1 hV # 

A'T* >f 7 • U" — ^t7^^ ( Psuedonocardi a thermophi 1 
a) ATCC19285*SS«U 5 O'fc-iM 8 NMHIBffitSlfc L 

y anhy;i/2 o OmM, ttf£frttJKSBMI3E~? l g/ 

1 «T^tf*JSf« (pHttNaOH}C<t«?6. 0 KlW») 

9Att±XT0l>A>7$ HM3E*S;h/Cvyfc (£JMU 
0 0%) 0 

[0015] mmm 2 

EJMHtO*. SKl* (*i) \zfjkLtL&~ h VMt-B- 
h y /Hb^C0^*DfiJi^n-ett2 0 OmM) . ^co^g 

[0016] 
[^1] 

*1 * 



T-fe h y /v 




200 


h y /V 




158 






123 


^^jn^h y^ 


^ * * y /UT 5: K 


78 






45 


-f yyfo^b y^ 




48 






28 


/<Un^ h y /V 




35 


r^- h y a 


7i?7$7 * K 


21 


^^f/^f y^ 


^3f>7; K 


4 






2 






5 


DL -7>f 0- h y ^ 




7 



( Psuedonocardia thermophi la ) ATCC19285£r*g- 



/K o-, m-, ifc^tKp -75 /sO/xl h y A\ o 
m-, JSitfp - hA-~ h y^K -<>i//V->T^--f 

s 0 5/7/ 1 Kyyi L-a*, Ti? h»7yt Ky 
[0012] = h y /Wb-s-&«r*a ur^t57-; k 

fb-Sr4*Hc«lfc-r*Sl5tt, ±E**Wfc~hyMb*4*i 

fee- h y ^fb*«o>jBs^tt»^taRtt3fet^^ a» 

KJJ&ttaflfo-8 otc, if*L<(±o-7 ot:, 

SL<ltlO~60t, pH3-10, $J-*b<^4'- 
10. J:9»^L<«5 — 1 0 <7>«g[a-CtT^tt6o srt? 

B#r^ii, Bi^Affi-^xax-fcs^hyyMb^coaiB^ 

r*. igco^ h y Mb-fr«Wc»jti-»r ^ h^b^*^ 

[0013] 



[0017] Mlfo&l 3 
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te, Bft&ft^SftJrcl Og/l fc«tf2 5mMi 
M&m& (pH6. 0) 3 0mlW:, tf^SrJBi^T 

r? y h u^Sr n^ra&fcfl 2. 4 g costse*^ 
7 ftVfVfztzz. 4 o 0 g / 1 cor * y /v 

%) o 

[0018] mmm 4 

HjfeW 1 <k m^(D^mVi^^— Y/1*jv*r4 r • if— 

7^7 ( Psuedonocardia therroophila ) ATCCl9285*:i& 
flci 0 gl^5 OmMU >^i6* 5 ^AfflWa (pH6. 

8) iomi, y /ur s K8. 4 g. ^^f;ur^ 

S**fl'*9 9 y I — h*{fc^^V4jRft*0. 8g, 

fc 0 r ttlc 1 0 % ^/l^T S y :/n fc°^-^ hU^lm 
K 5%iB«t»*y ^lml^- {c^UtKtK^-C 

f*. 2 5mMyyfi®^ (pH6. 0) 30mltl: 

fflv^T^ y 0=1 h y/v«riB#ra*>fct» 2. 4gil^ 

[0019] msm 5 

7/f 7 ( Psuedonocardia thermophila ) ATCC19285£ri& 
1 g/l Sr-grtetCfffiK (pHliNaOHICj:*) pH6. 

[0 0 2 0] 
1&2] 



®23t 



75 K (mM) 



ox: 


18 0 


1 ot: 


200 


2 ot 


200 


3 ot: 


200 


4 ot 


200 


5 ot: 


200 


6 ot: 


200 


7 0"C 


112 


8 ot: 


2 8 



[002 1 ] nmw 6 ™ — 

HffiffJl tH«o*iSfe7?Va - hV^/wr^T • if— 

:7 ? ( Psuedonocar-dia thermophila ) ATCC19285£rig 

«7^y/u-h!);V2 0 0 mM. ffitfcSr&fifefifi&^-C 
lg/l*^tP7KS« (pH|iNaOH*f:fiH 2 S0 4 

la^pHt^i) f-e. iot:. li^in^i^K 
-t^ttosjSSKI'icjtJBas (a 3) ic^ufcftftT 

[0 0 2 2] 
[3*3] 





75 F (mM) 


3 


3 6 


4 


18 0 


6 


2 0 0 


6 


2 0 0 


7 


2 0 0 


8 


2 0 0 


9 


2 0 0 


1 0 


2 0 0 



HJSMl tffimcDjj&X'is^— Y J ft fry* J T • if—/e 
7>f 7 ( Psucdonocar - dia thermophila ) ATCC19285£ri£ 

SStC Ltjfi5mgfe5 0 mM ]) ^&XkmSL (pH7. 

0) imii:»su 4otr*2i«ia*!uaiLfc. - 

J?* ttitfifi(^ Ltft 5mg^30 %cOT * y /UT S K 
SrSSiAD Ufc 5 0 mM y ^Sa»fK ( p H 7 . 0) 1ml 
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fcffiHBU 1 0t-C2 B#IHBV*fc«L 50raM!)^ 
mm (pH7. 0) T+5MCiSfe»b, SS5 0mM!Jy 
®tMffi& (pH7. 0) lm 1 -CSBfflUfCo Ztl^tUO 
m#Bi%WiO. 2ml£r&*K 5 0mMy>K»«tt 

(pH6. 0) 0. 8mll:te, 2 0 0mMO7^U 
/v-hy^ttl, lot, lB*M*5^lc«fliL 

It, JK#*n^ — |c«fc t>##?LfCo SfS4ie 

(^4) ic, *«glE (ayhn-zv) <DT^»J^r^ 

[0 0 2 4] Jt«« 1 

3St6« i t ra«^*ft-e«*iaffi^J't 2 8t:tc^s L 

t> ->a-K;^/^7' ( Psuedonocard 
ia compacts) IF01 4325210*2'' — Y/tlflSf 4*7 • =* 
& ( Psuedonocardia compacta ) IF014343£:t§^ 

E*ffiJME+3*:»r2TB 1 7#8 5*) ^b^icA 
^£*t5o ««««J:t)«*SritiW»«L, *»Lfc. ft 
Mil: Lt» 5 m g 4 5 0 mM 9 >Kfi«ft (pH 



7. o) imiK&ssu 4 onct?2fifraj»aau*: c 

— *\ UT^ 5 m g £ 3 0 %<DT 9 \) ;VT < 

KSrSSaiDLfcS OmM!) >BSa»« (pH7. 0) lm 
1ICIMU 1 0t-e2 B#raev>fcS, 5 0tnM!Jyfe 
««« (pH7. 0) "C+ftlCiJfcfrU PfJgSOmMy 

(pH7. o) imiT«u. *n* # n 

Ogl^gS^O. 2ml *r*9. 5 0 mM y ^Kfif * 
(pH6. 0) 0. 8 m 1 iCMZ-s 2 0 0 mM<£>T 9 V 

/u^-hV/i'&WMLs lot:, i&m*P*<*M£9k&i, 

tt, ififtc^u^ h^7:7-f-f£«fc 0»«fUfc. ^4^ 
1 0 0%£ Lfcil^I-Cilxfn^ 
W U- Psuedonocardia ja £&1"5ia£4frT-fe ot^ 

[0 0 2 5] 
[^4] 



4^ 



■MM* AAmBtt 
Control 40*0, 2hr 30%, 10' C. 2hr 



mm 7 

P. thermophila ATCC 19285 50t: 
tt&#ll 

P. compacta IF014325 28*0 
P. compacta IF014343 28^ 



100% 

100% 
100% 



100% 

28% 
34% 



100% 

1% 
6% 



A Am : U ;UX £ K 

[0 0 2 6] 



<72)j8W# an 
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